
Table of Contents

Page -1-

Channel Number

0 200 400 600 800 1000

C
o

u
n

ts
/C

h
a

n
n

e
l

100

101

102

103

104

105

106

107

108 238Pu (87.7 yr.)
3-22-1999 thru 3-24-1999

 HPGe:  50.5mm Dia. x 20.5mm
 none
20cm

S1032299001

L
α

U
 L

γ

U
 L

β5
U

 L
β1

U
 L

α1

43

53
(23

4 U
)

P
b

 K
α1

 x
-r

ay

P
b

 K
β1

99

U
 K

β1

152

b
kg

.

G
e 

E
sc

ap
e 

P
ea

ks
 (

L
α 

&
 L

β)
}

R
an

d
o

m
S

u
m

s
U

 L
 x

-r
ay

s

U
 K

β2

S
u

m
(L

α1
+4

3)
S

u
m

(L
β(

2,
15

)+
43

)
S

u
m

(L
β1

+4
3)

S
u

m
(L

γ1
+4

3)

}

U
 K

α2

T
h

 K
α1

P
b

 K
β2

U
 K

α1

T
h

 K
α2



Table of Contents

Page -2-

Channel Number

0 100 200 300 400 500 600 700 800 900 1000

C
o

u
n

ts
/C

h
a
n

n
e
l

100

101

102

103

104

105

106 238Pu (87.7 yr.)
8-15-1970

Ge(Li) 2.5 cm2 x 8 mm
no absorber

10 cm
94-238-1

43

99

152

24
1 A

m
Pb

x-rays

U
 K

β2
U

 K
β1

23
7 U

22
8 T

h

U
 K

α1
U

 K
α2



Table of Contents

Page -3-

� decay

� decay

� decay

� decay

� decay

99.980% decay�

99.9% decay�

0.021% decay�

1.96x10 % decay-9 �

0.020% - decay�

99.979% - decay�

�- decay

�- decay

�- decay

�- decay�- decay

�- decay

0.1% - decay�� decay

� decay

� decay

1.7x10 % SF-9

1.9x10 % SF-7

Th
230

(7.4x10 yr.)4

Ra
226

(1600 yr.)

Rn
222

(13.8 day)

Po
218

(3.1 min.)

Po
218

(3.1 min.)

Pb
214

(26 min.)

Bi
214

(19 min.)

Tl
210

(1.3 min.)

Hg
206

(8.15 min.)

Tl
206

(4.199 min.)

Pb
206

(stable)

Pb
210

(22 yr.)

At
218

(1.5 sec.)

Rn
218

(35 msec.)

Po
214

(164 sec.)�

Bi
210

(5.0 day)

Po
210

(138 day)

U
234

(2.4x10 yr.)5

Pu
238

(87.7 yr.)

Ne
24

(5.6x10 %)-11

C
14

(3.2x10 %)-9

238Pu Decay Chain



Table of Contents

Page -4-

Pu238
94

U234
92

0.0

43.498

143.351

296.071

497.04

786.29

809.88

849.30
851.70

926.74

947.8

989.45

1023.8

1044.53

1085.4

(0.252 ns)

4
3
.4

9
8

9
9
.8

5
3

1
5
2
.7

2
0

2
0

0
.9

7
7

4
2

.8
1

7
8

6
.3

07
6

6
.3

9
8

1
0

7
0

5
.9

8
0

5
.67

0
8

.4
2

8
0

8
.2

5
8

5
1

.7
0

7
8

3
.4

8
8

3
.2

3
9

2
6

.7
2

8
0

4
.4

9
0

4
.3

6
2

.7
0

1
4

0
.1

5
2

0
3

.1
2

9
4

6
.08

8
0

.5
1

9
2

.9
1

2
3

4
.6

2
5

8
.3

1
0

0
1

.0
3

2
3

3
.6

2
3

5
.9

2
9

9
.2

9
4

1
.9

1
0

4
1

.8
1

0
8

5
.4

2.455x10 yr.5

0+ 0.0

87.7 yr.

100% decay�
Q =5593.03�

70.91

28.98

0.105

0.0030

6.8x10-6

2.2x10-5

5x10-5

0.9x10-7
4.2x10-6

1.2x10-5

2.5x10-7

�1.3x10-7

1.2x10-6

�1.1x10-6

0+

2+

4+

6+

8+

1-

0+

3-
2+

2+

4+

2-

3- and 4+

0+

2+

Based on 2/8/2000 NNDC/BNL Data

238Pu (87.7 yr.) Decay Scheme



Table of Contents

Page -5-

GAMMA-RAY ENERGIES AND INTENSITIES 

Nuclide: 238Pu Eγ, σEγ, Iγ, σIγ, Levels- from ENSDF Database as of February 8, 2000 Half Life: 87.7(3) yr 

 Eγ 
(keV) σ Eγ 

����
Iγ 

����σ Iγ Level   Eγ 
(keV) σ Eγ 

����
Iγ 

����σ Iγ Level  

 43.498 0.001 0.039 5 0.000 8 43.498 αααα    
 62.70 0.01 0.000 000 01 ≤ 989.45 α 
 99.853 0.003 0.007 35  0.000 08 143.351 αααα    
 140.15 0.02 0.000 000 002 ≤ 989.45 α 
 152.720 0.002 0.000 937  0.000 010 296.071 αααα    
 192.91 0.07 0.000 000 000 65 ≈ 1,044.53 α 
 200.97 0.03 0.000 003 9 0.000 000 2 497.04 α 
 203.12 0.03 0.000 000 008 ≤ 989.45 α 
 233.6 0.2   1,085.4 α 
 234.6 0.2   1,044.53 α 
 235.9 0.3 0.000 000 010 0.000 000 005 1,085.4 α 
 258.3 0.2 0.000 000 085 0.000 000 013 1,044.53 α 
 299.2 0.2 0.000 000 048 0.000 000 013 1,085.4 α 
 705.9 0.3 0.000 000 053 0.000 000 020 849.30 α 
 708.42 0.20 0.000 000 41 0.000 000 07 851.70 α 
 742.81 0.10 0.000 005 2 0.000 000 2 786.29 α 
 766.39 0.10 0.000 022 0.000 002 809.88 α 

783.4 0.1 0.000 000 024 0.000 000 004 926.74 α 
786.30 0.10 0.000 003 25 0.000 000 25 786.29 α 
804.4 0.3 0.000 000 12 0.000 000 05 947.8 α 
805.6 0.3 0.000 000 06 0.000 000 03 849.30 α 
808.25 0.15 0.000 000 80 0.000 000 02 851.70 α 
810    809.88 α 
851.70 0.10 0.000 001 25 0.000 000 15 851.70 α 
880.5 0.3 0.000 000 16 0.000 000 04 1,023.8 α 
883.23 0.10 0.000 000 77 0.000 000 06 926.74 α 
904.3 0.2 0.000 000 065 0.000 000 010 947.8 α 
926.72 0.15 0.000 000 58 0.000 000 03 926.74 α 
941.9 0.2 0.000 000 47 0.000 000 05 1,085.4 α 
946.0 0.3 0.000 000 087 ≤ 989.45 α 

1,001.03 0.15 0.000 000 99 0.000 000 07 1,044.53 α 
1,041.8 0.3 0.000 000 22 0.000 000 03 1,085.4 α 
1,085.4 0.3 0.000 000 092 0.000 000 010 1,085.4 α 

 

� These Iγ are per 100 Decays of 
238

Pu.  

� Normalization factor is 0.0001, and its uncertainty is taken to be 0.0. 


